Distinguishing among evolutionary models for the maintenance of gene duplicates.
Determining the evolutionary forces responsible for the maintenance of gene duplicates is key to understanding the processes leading to evolutionary adaptation and novelty. In his highly prescient book, Susumu Ohno recognized that duplicate genes are fixed and maintained within a population with 3 distinct outcomes: neofunctionalization, subfunctionalization, and conservation of function. Subsequent researchers have proposed a multitude of population genetic models that lead to these outcomes, each differing largely in the role played by adaptive natural selection. In this paper, I present a nonmathematical review of these models, their predictions, and the evidence collected in support of each of them. Though the various outcomes of gene duplication are often strictly associated with the presence or absence of adaptive natural selection, I argue that determining the outcome of duplication is orthogonal to determining whether natural selection has acted. Despite an ever-growing field of research into the fate of gene duplicates, there is not yet clear evidence for the preponderance of one outcome over the others, much less evidence for the importance of adaptive or nonadaptive forces in maintaining these duplicates.